The importance of Remote Sensing and Geographic Information System in map making cannot be overemphasized because of its ability to integrate spatial data with non-spatial data and also communicate the resulting information in a way that everyone would understand. Several works have taken advantage of the abilities of these technologies to produce street maps using High Resolution Images. The increase in development in Ile Ife, Osun State, Nigeria, has brought about navigation challenge and associated difficulties. This work intends to produce a street map that will ease navigation within the study area and help in road network analysis, site suitability analysis etc. Aerial Photographs, captured in the year 2009 and GeoEye1 Satellite Image of 2011 were used to extract the road network of Ife Metropolis. The image was imported into ArcGIS environment, where the database was created having feature datasets such as roads and special features. To have all the elements in vector format, the image was digitized. The street names collected from the field work was inputted into the database and then subjected to cartographical processes. 512 Roads were captured within four classes of Road Network namely Express road (5), Secondary Road (25), Primary Roads (22) and Street Road (460). This field work revealed that a larger percentage of the roads were not paved, while most of the paved ones have deteriorated and the newly constructed ones were not documented. It also showed that some of the roads were not named according to the standard and some were not named at all. From this study, we recommend that the naming system should be standardized across the study area. It is also recommended that provision should be made for street map revision on a yearly basis so as to account for changes.
Introduction
A map is a model of part of the earth surface showing the shape, and position of different countries, political boarders, natural features such as rivers and mountains, and artificial features such as roads and buildings. A map can also give you particular type of information about a certain area on the surface of the earth.
It can be made so simple and specific that it shows direction of travel from one place to another. Reconnaissance technologies such as aerial photograph and satellite based sensing have come to man's aid in quest to understand and preserve his environment. This advancement has given the map makers new tools for creating and updating maps as well as allowing mapping in details which is of great use most especially in planning of urban areas. Maps are specially designed to serve several purposes and answer specific questions such as street maps, utility maps etc.
A street map is a type of map that contains the position and names of streets. A street map is useful in areas such as: planning enumeration areas by demographers; navigation for tourists; salesmen; firemen; police; security agent; tax collectors, postal service etc. [1] . It can also be defined as a graphic portrayal of a town or city, showing the positions and names of all the streets; major/minor highways and roads, railroads, tracks and other points of interest and the general road network. It is a form of map that details roads and transport links [2] .
A street map has the ability to provide answers to question like: where a road is; where it leads to; the distance and type, the best route between two points or the shortest point [3] . Also some of the usage of street map as: for locating houses and streets; car navigation; planning of transportation, trips and driving directions; and for planning of movement and provision of facilities, goods and services [2] .
Street map stands as a basic datum that can also help researchers conduct good research such as emergency response studies, proximity and accessibility studies. This can be designed and consistently updated to accommodate further developments using a robust technology such as GIS and remote sensing.
The level of urbanization in the developing world indicates that more people now live in cities than before. Ife Central is the heart of Ile-Ife, considering the fact that the Obafemi Awolowo University, the Teaching Hospital and virtually all the banks in Ile-Ife are located in Ife Central, which attracts millions of people every day especially visitors either for admission, jobs, health services or business transactions, who finds it difficult to locate most of the streets thereby ending their movements and activities unaccomplished.
New streets are created everyday as new structures are constructed for rent, hotels, restaurants as well as other purpose. Road network helps in creating Street Network Information Management System (SNIMS) for better administration of the local government area.
As at the time of this study, creating a new road network and the management of existing road network seems difficult and cost demanding due to non-availability of cohesive information on road network architecture.
In addition, most of the available revenue generating infrastructures located within the metropolis such as tourist sites, health facilities, markets, sawmills etc. have been affected by poor road network.
The need for the use of remotely sensed data for mapping, naming and numbering of the streets in Ife Metropolis using Geographic Information System (GIS) techniques cannot be over emphasized.
Literature Review
The advent of industrialized/information age which was as a result of the advancement in Information and Communication Technology has brought us to a point where maps can better be used to represent information about a phenomenon on the earth surface with less stress and skills [4] . This was not so in some decades ago because of the complexities and skillfulness involved in map making which makes it to be restricted to a privileged few such as surveyors, cartographers and geographers. Some of these maps which can either be static or dynamic, presenting information which represents the spatial distribution of geographic features in nature that can be used by navigators, researchers, town planners, architects, marketers etc. It is also expected that some of these maps (static) will not be giving the user perfect information representing what is obtainable on the surface of the earth after it has been produced because of the time factor involved [5] .
One of the major challenges that industrialization and urbanization has brought is the complexities of urban transportation system and inability to monitor the fast increase in new streets and structures. This will definitely lead to the emergence of slums and uneven distribution of social amenities. In addition to this, it becomes very difficult to move goods and people from one end to the other easily because of the complexities in the arrangement or multiple streets leading to the point [6] .
Due to these complexities, it will be difficult to answer questions such as "How do I safely ride to this school on my bike?" or "Where can I get my shoes repaired?" and even more pressing questions, like "How do I reach the nearest hospital in case of an emergency?" Being able to define where community or commercial buildings are and show others the relationships between locations and how to get to there has always been useful, even essential, to humans everywhere. Road network plays an important role in solving these complexities in the urban life as it helps accessibility and promotes urban planning and development [7] . It was observed that in Africa and Nigeria in particular, movement of goods and services, social and economic development of the country are dependent on good road network as road is the major means for transportation [2] .
To solve these challenges, street maps are produced to provide information about the roads as faithful as possible in such a way that it can accommodate changes that are rapidly occurring. From reviews, no map of Ile Ife has been published that is as recent as what this work will present. In recent time, several activities and changes have been going on in Ile Ife that has necessitated the creation of new streets and roads hence a need for an updated map of Ile Ife. Culturally, Ile Ife is taken to be the source of Yoruba race with a lot of tourist centres scattered all over the city that will require a map for a visitors and tourist to navigate their way.
Street map is made possible with the use of Remote Sensing and GIS technology [8] [9] . This is because of the ability of remote sensing technology to capture high resolution satellite images of the surface of the earth showing various features and infrastructures. Some studies have shown that major roads and railways are easily identified on high resolution satellite images with the accuracy between 90 percent and 100 percent [10] [11] . Due to tree canopies or weak contrast of the satellite image, Minor roads and tracks are not easily visible with the accuracy ranging from 23 percent to 64 percent depending on categorization. It was also noted that the accuracy of urban street mapping using satellite imageries depends on the image geometric accuracy and extractable map scale based on adopted standards and its information content [12] . Thus for updating and producing road infrastructure map, 1 -30 m resolution imagery could be used in area of minimum tree density but to obtain an accurate, precise and quality street map, a high resolution (0.25 -0.5 m) image must be used. This led us to the use of Geo-eye image for this work.
The information captured by the satellite image is further processed and analyzed using Geographic Information System. GIS is a robust technology that can manipulate, analyze and integrate non spatial (Information about the data captured) with the spatial to solve the desired problem. With the use of these technologies, the problem of providing static maps with information about changes is been solved. It will solve the challenge of map revision which is aimed at keeping the map up-to-date and at the same time maintain accuracy [13] . GIS can also be used to determine best path to two points, the location of a new service center (Health facilities, Fire stations, Power Stations etc.) and assignment of areas of influence of a centre can be determined [14] .
Material and Method

Study Area
Ife is an ancient town in Yoruba history and is regarded as the cradle of civilization. Administratively, Ile-Ife has three local governments namely Ife Central, Ife North and Ife East. The secretariat of Ife Central Local Government, Ife North Local Government and Ife East Local Government is situated at Ajebamidele, Ipetumodu and Oke Ogbo respectively. The population of the three LGAs according to the 2006 National Census is put at 167,254, 153,694 and 188,027 respectively.
Geographically, Ile-Ife lies on longitude 4˚69'E and latitude 70˚50'N (Figure 1) . The climate is humid tropical with distinct wet and dry seasons. Like every other Southwest area, the rainy season starts April to October while the dry season lasts October to March.
Data
Primary and secondary data were used for this work, these includes:
• Attribute data of marked features and street annotation of the study area 
Methodology
The mapping of the street network was basically done by digitizing the roads/streets within the study area from were collected through the field work conducted across the streets in Ife Central, also special features were also identified on the field map. These data and information were inputted into the database already created during the process of capturing the roads appropriately and then subjected to cartographical procedures for clearer visualization and representation. So as to properly represent the various land use within the study area, the Landsat Imagery was classified into 5 classes namely: Built up, Shrubs, Shrubland, Forest and Waterbody. The street map was overlayed on the created street/road map. Also the elevation data for the study area was captured from Google site using kml application which was further used to generate the DEM of the area. The DEM was overlayed with other results generated to produce the street map of Ife metropolis.
Results and Discussion
At the end of this work, we present a street map of Ife Metropolis showing 512 roads that were captured and labelled within the study area. The roads were categorized as shown in Table 1 and it is also represented in Histogram in Figure 3 . The foot paths were also captured but were not named since they were not given particular names. 
Conclusion
Geographic Information System and Remote Sensing has given us the opportunity to present an up-to-date map of any place on the surface of the earth. It can also provide opportunity for revision of any map as fast as possible. With the help of this, map navigation is made easily in Ile Ife Metropolis which will in turn aid a lot of de-I. S. Kolawole et al. 
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